A selection of interesting papers published last month in Chemistry & Biology's sister journals, Current Biology and Structure with Folding & Design, chosen and summarized by the staff of Chemistry & Biology  by unknown
Elsewhere in biology
A selection of interesting papers
published last month in Chemistry
& Biology’s sister journals, Current
Biology and Structure with Folding
& Design, chosen and summarized
by the staff of Chemistry & Biology.
Chemistry & Biology November 1999,
6:R315–R318
n Microarray analysis of
replicative senescence.
Dawne N Shelton, Edwin Chang,
Peter S Whittier, Donghee Choi and
Walter D Funk (1999). Curr. Biol. 9,
939–945.
Limited replicative capacity is a
defining characteristic of most normal
human cells and culminates in
senescence, an arrested state in which
cells remain viable but display an
altered pattern of gene and protein
expression. The authors have developed
a DNA microarray analysis system that
contains genes previously reported to be
involved in aging, as well as some
involved in major biochemical signaling
pathways, to assess alterations in gene
expression. Senescence-associated gene
expression was assessed in dermal
fibroblasts, retinal pigment epithelial
cells, and vascular endothelial cells.
Fibroblasts had a strong inflammatory-
type response, but shared limited
overlap in senescent gene expression
patterns with the other two cell types.
The characteristics of the senescence
response were highly cell-type specific.
Several genes that are constitutively
overexpressed in senescent fibroblasts
are regulated during the cell cycle in
early-passage cells, suggesting that
senescent cells are locked in an
activated state that mimics the early
remodeling phase of wound repair.
Replicative senescence triggers mRNA
expression patterns that vary widely and
cell lineage strongly influences these
patterns. In fibroblasts, the senescent
state mimics inflammatory wound repair
processes and, as such, senescent cells
may contribute to chronic wound
pathologies.
23 August 1999, Research Paper,
Current Biology. 
n Identification of caspases and
apoptosis in the simple
metazoan Hydra.
Mihai Cikala, Bettina Wilm,
Engelbert Hobmayer, Angelika
Böttger, Charles N David (1999).
Curr. Biol. 9, 959–962.
Apoptosis, the process by which cells
die and are eliminated from tissue by
phagocytosis, is involved in regulating
cell numbers in adult tissues and in
eliminating ‘excess’ cells during
embryogenesis and development.
Caspases are a family of proteins that
mediate apoptosis. Cleavage of a variety
of cellular substrates by caspases leads
to the characteristic morphology of
apoptotic cells (rounded cells,
condensed chromatin and susceptibility
to phagocytosis). Although apoptosis has
been well documented in nematodes,
insects and mammals, it is not yet clear
how early in evolution apoptosis or its
component enzymes arose. Cell death
regulates cell numbers in the simple
metazoan Hydra vulgaris. In starved
organisms, for example, epithelial cell
proliferation continues at a nearly
normal rate although the tissue does not
increase in size; the excess cells
produced are eliminated by
phagocytosis. Cell death can also be
induced in wild-type hydra by
colchicine treatment or in a mutant
strain (sf-1) by temperature shock. The
authors show here that cell death in
hydra is morphologically
indistinguishable from apoptosis in
higher animals, that hydra polyps
express two genes with strong homology
to members of the caspase 3 family, and
that caspase-3-specific enzyme activity
accompanies apoptosis in hydra. The
occurrence of apoptosis and caspases in
a member of the ancient metazoan
phylum Cnidaria supports the idea that
apoptosis was an essential feature of the
evolution of multicellular animals.
30 August 1999, Brief Communication,
Current Biology. 
n Ubiquitin-dependent
degradation of active Src.
Yaron Hakak and G Steven Martin
(1999). Curr. Biol. 9, 1039–1042.
Signaling by members of the Src family
of protein tyrosine kinases, such as Src
and Fyn, is important in many biological
responses, including gene transcription,
cell-cycle progression, as well as cell
adhesion and spreading. Unregulated
Src kinase activity has been implicated
in the progression of colon cancer and
transformation of cultured cells. Precise
regulation of Src activity is, therefore,
critical for normal cell growth. Src
kinase activity is downregulated by the
carboxy-terminal Src kinase (Csk), a
tyrosine kinase that phosphorylates a
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conserved tyrosine residue in the
carboxy-terminal tail of Src. When
phosphorylated, this tyrosine residue
mediates an intramolecular interaction
that results in a ‘closed’ or inactive
conformation. The authors report here
that loss of csk resulted in a reduction in
the abundance of the Src and Fyn
proteins, which could be restored by
reintroducing catalytically active Csk.
The effect of Csk on Src expression was
not due to an increase in Src message,
but to stabilization of the Src protein.
Inhibition of proteasome activity also
increased the level of Src protein in
csk-deficient cells. Src was found to be
ubiquitinated, and activation of Src
increased the extent of
polyubiquitination. Thus, ubiquitin-
proteasome-dependent degradation
represents an additional mechanism by
which active Src can be downregulated.
13 September 1999, Brief
Communication, Current Biology. 
n Involvement of FADD and
caspase-8 signalling in
detachment-induced apoptosis.
Marjatta Rytömaa, L Miguel Martins
and Julian Downward (1999). Curr.
Biol. 9, 1043–1046.
Detachment of most untransformed
adherent cells from the extracellular
matrix promotes apoptosis, in a process
termed anoikis. The death signalling
mechanisms involved in this process are
not known, although adhesion or
transformation by ras oncogenes has
been shown to protect epithelial cells
from apoptosis through activation of
phosphatidylinositol 3-kinase and
protein kinase B (PKB/Akt). The
authors show that detachment-induced
apoptosis (anoikis) is blocked by the
expression of a dominant-negative form
of FAS-associated death domain protein
(FADD) in a number of untransformed
epithelial cell lines. Because the soluble
extracellular domains of the death
receptors CD95, DR4 and DR5 failed to
block anoikis, they conclude that ligand-
dependent activation of these death
receptors is not involved in this process.
Detachment induced strong activation
of caspase 8 and caspase 3. Detachment-
induced caspase-8 activation did not
require the function of downstream
caspases but was blocked by
overexpression of the anti-apoptotic
proteins Bcl-2 or Bcl-XL. We propose
that caspase-8 activation is the initiating
event in anoikis, which is subsequently
subject to a positive-feedback loop
involving mitochondrial events. 
13 September 1999, Brief
Communication, Current Biology. 
n Evidence for a function of
death-receptor-related,
death-domain-containing
proteins in anoikis.
Steven M Frisch (1999). Curr. Biol.
9, 1047–1049.
Normal epithelial cells undergo
apoptosis if integrin-mediated matrix
contacts are lost, in a process termed
anoikis. Anoikis prevents shed epithelial
cells from colonizing elsewhere, and is
therefore essential for maintaining
appropriate tissue organisation. Aberrant
oncogenes or tumor suppressor genes
can cause resistance to anoikis, thereby
contributing substantially to malignancy.
Apoptosis is mediated by a well-ordered
signaling cascade, which involves
activation of intracellular proteases
known as caspases. The mechanism by
which the caspase cascade is initiated
following cell-matrix detachment is
unknown, however. The authors
hypothesized that death receptor
activation might be involved in anoikis.
To test this hypothesis, they developed
a transient assay for anoikis and used it
to assay the effects of proteins that
block the function of domains found
within death receptors known as death
domains. In this assay, silencer of death
domains (SODD) and dominant-
negative FAS-associated death domain
protein (FADD) efficiently inhibited
anoikis in Madin–Darby canine kidney
(MDCK) cells. The protective activity
of SODD required its BAG domain,
which interacts with the heat shock
proteins hsp70 and hsc70, and inhibits
the chaperone activity of the latter. Both
caspase 8, which physically associates
with death receptors, and cleavage of
the caspase-8 substrate BID, were
activated by cell-matrix detachment.
These findings indicate a role for death
receptors or proteins with related death
domains in triggering anoikis. 
13 September 1999, Brief
Communication, Current Biology. 
n Crystal structure of the
amino-terminal domain of
MukB: a protein involved in
chromosome partitioning.
Fusinita van den Ent, Andrew
Lockhart, John Kendrick-Jones and
Jan Löwe (1999). Structure 7,
1181–1187.
The 170 kDa protein MukB has been
implicated in ATP-dependent
chromosome partitioning during cell
division in Escherichia coli. MukB shares
its dimeric structure and domain
architecture with the ubiquitous family
of SMC (structural maintenance of
chromosomes) proteins that facilitate
similar functions. MukB contains five
distinctive domains. Mutant phenotypes
and a domain arrangement similar to
motor proteins that move on
microtubules led to the suggestion that
MukB might be a motor protein acting
on DNA. The structure of a 26 kDa
protein consisting of 227 amino-terminal
residues of MukB from E. coli has been
solved. The amino-terminal domain of
MukB shows no homology to P-loop-
containing nucleotide-binding proteins
like kinesin or myosin. The putative
nucleotide-binding loop, which is part
of an unexpected helix–loop–helix
motif, is exposed on the surface and no
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nucleotide-binding pocket could be
detected. These observations support a
model in which the amino- and carboxy-
terminal domains come together in the
dimer of MukB to form the active site,
forming a symmetrical molecule with
two identical heads at each end, capable
of DNA and nucleotide binding.
17 September 1999, Research Paper,
Structure. 
n Crystal structure of an
archaebacterial DNA
polymerase.
Yanxiang Zhao, David Jeruzalmi,
Ismail Moarefi, Lore Leighton, Roger
Lasken and John Kuriyan (1999).
Structure 7, 1189–1199.
There are at least three families of DNA
polymerases, Pol I, Pol II and Pol III.
Members of the Pol II family are
responsible for chromosomal replication
in eukaryotes, and carry out highly
processive DNA replication. The
sequences of Pol II polymerases are
distinct from those of members of the
well-studied Pol I family of DNA
polymerases. The DNA polymerase
from the archaebacterium
Desulfurococcus strain Tok (D. Tok Pol) is
a member of the Pol II family that
retains catalytic activity at elevated
temperatures, and here the authors have
determined its crystal structure. The
architecture of D. Tok Pol resembles
that of the DNA polymerase from the
bacteriophage RB69, with which it
shares less than ~20% sequence
identity. The amino-terminal domain of
D. Tok Pol has structural similarity to
RNA-binding domains, and sequence
alignments suggest that this domain is
conserved in the eukaryotic DNA
polymerases δ and ε. The similarity
between D. Tok Pol and RB69 Pol
suggest that these two structures are
representative of a common Pol II
polymerase fold. The structure of
D. Tok Pol confirms that the modes of
binding of the template and extrusion of
newly synthesized duplex DNA are
likely to be similar in both Pol II and
Pol I type DNA polymerases. The
mechanism by which the newly
synthesized product transits in and out
of the proofreading exonuclease
domain, however, must be quite
different. The discovery of a possible
RNA-binding module raises the
possibility that Pol II family members
interact with RNA.
20 September 1999, Research Paper,
Structure. 
n The structure of bacteriophage
T4 gene product 9: the trigger
for tail contraction.
Victor A Kostyuchenko, Grigorii A
Navruzbekov, Lidia P Kurochkina,
Sergei V Strelkov, Vadim V
Mesyanzhinov and Michael G
Rossmann (1999). Structure 7,
1213–1222.
The T4 bacteriophage consists of a
head, filled with double-stranded DNA,
and a complex contractile tail required
for the ejection of the viral genome into
the Escherichia coli host. The tail has a
baseplate to which are attached six long
and six short tail fibers. These fibers are
the sensing devices for recognizing the
host. The baseplate is the control center
of viral infection, communicating
between the tail fibers and the tail
sheath, which contracts and ejects the
viral DNA into the host. The baseplate
is a multisubunit complex of proteins
encoded by 15 genes. Gene product 9
(gp9) is the protein that connects the
long tail fibers to the baseplate and
triggers the tail contraction after virus
attachment to a host cell. The crystal
structure of gp9 shows that the protein
assembles as a homotrimer. The
monomer consists of three domains: the
amino-terminal domain generates a
triple coiled coil; the middle domain is a
mixed, seven-stranded β sandwich with
a topology not previously observed; and
the carboxy-terminal domain resembles
the eight-stranded, antiparallel
β sandwich (jelly roll) found in many
viral capsid proteins. The biologically
active form of gp9 is a trimer. The
function of gp9 to transmit signals from
the long tail fibers may be helped by
the flexible interdomain hinge between
the amino-terminal and middle
domains. Structural and genetic analyses
show that the carboxy-terminal domain
is bound to the baseplate, and the
amino-terminal coiled-coil domain is
associated with the long tail fibers.
30 September 1999, Research Paper,
Structure. 
n High-resolution structure of the
conger eel galectin, congerin I,
in lactose-liganded and ligand-
free forms: emergence of a new
structure class by accelerated
evolution.
Tsuyoshi Shirai, Clara Mitsuyama,
Yuusuke Niwa, Yuuka Matsui,
Hiroshi Hotta, Takashi Yamane,
Hisao Kamiya, Chihiro Ishii,
Tomohisa Ogawa and Koji
Muramoto (1999). Structure 7,
1223–1233.
Congerin I is a member of the galectin
(animal β-galactoside-binding lectin)
family and is found in the skin mucus of
conger eel. Because of its histological
localization and activity against marine
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bacteria and starfish embryos, congerin I
is thought to play a role in the eels’
biological defense system against
parasites. The crystal structure of
congerin I has been determined in both
lactose-liganded and ligand-free forms.
The protein is a homodimer of 15 kDa
subunits. Congerin I has β-sheet
topology that is markedly different from
those of known relatives. One of the
β strands is exchanged between two
identical subunits, which might increase
the dimer stability. Of the known
galectin complexes, congerin I forms the
most extensive interaction with lactose
molecules. The genes for congerin I and
an isoform, congerin II, show a high
nonsynonymous over synonymous
substitution rate. Conegrin I has
evolved under positive selection
pressure. The enhancement in the
cross-linking activity of the protein
implies that part of the selection
pressure works to adapt the protein to
the environment of the skin mucus.
The structure of congerin I
demonstrates the emergence of a new
structure class by accelerated evolution
under selection pressure.
30 September 1999, Research Paper,
Structure. 
n The second type II module from
human matrix
metalloproteinase 2: structure,
function and dynamics.
Klára Briknarová, Alexander
Grishaev, László Bányai, Hedvig
Tordai, László Patthy and Miguel
Llinás (1999). Structure 7,
1235–1245.
Matrix metalloproteinase 2 (MMP-2,
gelatinase A, 72 kDa type IV
collagenase) has an important role in
extracellular matrix degradation during
cell migration and tissue remodeling. It
is involved in development,
inflammation, wound healing, tumor
invasion, metastasis and other
physiological and pathological processes.
The enzyme cleaves several types of
collagen, elastin, fibronectin and
laminin. Binding to collagen is mediated
by three repeats homologous to
fibronectin type II modules, which are
inserted in the catalytic domain in
proximity to the active site. The authors
have determined the structure of the
second type II module from human
MMP-2 (col-2). The module exhibits a
typical type II fold with two short
double-stranded antiparallel  sheets and
three large loops packed around a
cluster of conserved aromatic residues.
A synthetic peptide with the collagen
consensus sequence, (Pro–Pro–Gly)6, is
shown to interact with the module.
Spectral perturbations induced by
(Pro–Pro–Gly)6 binding reveal the
region involved in the interaction of col-
2 with collagen. 
30 September 1999, Research Paper,
Structure. 
n The structure of the outer
membrane protein OmpX from
Escherichia coli reveals
possible mechanisms of
virulence.
Joachim Vogt and Georg E Schulz
(1999). Structure 7, 1301–1309.
Bacteria have developed a number of
strategies for neutralizing host defense
mechanisms. The integral outer
membrane protein X (OmpX) from
Escherichia coli belongs to a family of
highly conserved bacterial proteins that
promote bacterial adhesion to and entry
into mammalian cells. Moreover, these
proteins play a role in the resistance
against attack by the human
complement system. The crystal
structure of OmpX from E. coli has been
determined. OmpX forms an eight-
stranded antiparallel β barrel of
ellipsoidal cross-section, with a peculiar
single-layer four-stranded β sheet
protruding into the extracellular
medium. The OmpX structure shows
that within a family of virulence-related
membrane proteins, the membrane-
spanning part of the protein is much
better conserved than the extracellular
loops. Moreover, these loops form a
protruding β sheet, the edge of which
presumably binds to external proteins.
It is suggested that this type of binding
promotes cell adhesion and invasion,
interfering with the human complement
system, causing virulence. 
1 October 1999, Research Paper,
Structure. 
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